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)XUWKHU SURJUHVV LQ ILHOG RI PHPEUDQH VHSDUDWLRQV UHTXLUHV QHZ LGHDV DQG DSSURDFKHV WR
VXEVWDQWLDOO\RYHUFRPHZHOONQRZQOLPLWDWLRQVRISHUPHDELOLW\VHOHFWLYLW\WUDGHRIINQRZQDVWKH









PHFKDQLFDO DQG GLHOHFWULF VWDELOLW\ DW WHPSHUDWXUHV IURP  WR  & 7KHVH SRO\PHUV DUH
PRVWO\XVHGLQPLFURHOHFWURQLFVDLUFUDIWLQGXVWU\DQGDVSRO\PHULFVHSDUDWLRQPHPEUDQHV>@




,Q WKLV ZRUN SUHSDUDWLRQ DQG WUDQVSRUW SURSHUWLHV RI PL[HG PDWUL[ PHPEUDQHV EDVHG RQ
K\SHUEUDQFKHG SRO\LPLGHV +3, DQG KROORZ VLOLFD VSKHUHV LV SUHVHQWHG +3, ZHUH SUHSDUHG
IURP R[\GLSKWKDOLF DQK\GULGH DQG WULDPLQRWULSKHQ\OPHWKDQH >@ +ROORZ VLOLFD




SUHSDUDWLRQFRQGLWLRQVDQG WKHVXUIDFHSURSHUWLHV 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3HUPHDWLRQ WHVWV RI SXUH +3, DQG +3,+6) EDVHG PL[HG PDWUL[ PHPEUDQHV ZLWK GLIIHUHQW
FRQWHQWRI+6)DQGZWFDUULHGRXWLQWKHWLPHODJPRGHDWEDUDQGDW.
SURYLGHG GDWD RQ WKH SHUPHDELOLW\ DQG WKH GLIIXVLRQ FRHIILFLHQW IRU R[\JHQ QLWURJHQ FDUERQ
GLR[LGHPHWKDQHDQGEXWDQH6RUSWLRQH[SHULPHQWRISXUH+6) )LJDQGRIDOOPHPEUDQH
VDPSOHV ZHUH SHUIRUPHG LQGHSHQGHQWO\ DW VDPH WHPSHUDWXUH DQG DW WKH DEVROXWH SUHVVXUHV
UDQJLQJ IURP]HUR WR EDUXVLQJVHOIGHYHORSHGVRUSWLRQ DSSDUDWXV >@2EWDLQHGVROXELOLW\
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